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© A plurality of goods contained at random or in a 
predetermined arrangement, particularly in a three 
rows or more in a container (20) such as a cor- 
rugated fiberboard box or a plastic container, etc., 
are stored in a goods storage device (16) arranged 
in no more than two rows and having a plurality of 
goods storage sections (73). After the goods have 
been shifted to a goods drop-out device (17) having 
a plurality of goods storing sections (76) arranged in 
no more than two rows, a shutter (78) disposed 
along a side surface portion of the goods drop-out 
device (17) is opened and shut by an actuator (105). 
so that the goods which have been shifted to the 
goods storage section (74) of the goods drop-out 
device (17) are discharged. By shifting the goods 
stored in a storage apparatus (13) to a goods take- 
out device (16) which has moved toward the storage 
apparatus side, a shifting operation of goods can be 
performed with ease. By reengaging a partition (90D) 
in an engaging portion selected in such a manner as 
to correspond to the sizes, configurations, etc. of 
goods, the goods can be effectively stored and 
many kinds of goods can be reliably taken cut. 
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This invention relates to a goods handling ap- 
paratus and method, for taking out goods from a 
container such as a corrugated fiberboard box, a 
plastic container etc., which contains therein a plu- 
rality of goods. 

The present invention also relates to a goods 
handling apparatus and method in which goods 
stored in a storage apparatus are shifted over to a 
goods take-out device. 

The present invention further relates to a goods 
handling apparatus for taking out goods stored in 
boxes which constitute a plurality of goods storage 
sections and particularly to a goods handling ap- 
paratus which is suitably used for picking goods in 
a distribution center. 

(1) A prior art goods handling method and an 
apparatus is described in, for example, Japanese 
Patent Laid-open Publication No. Hei 1-192603. 

In the Japanese Patent Laid-open Publication 
No. Hei 1-192603, there are described a goods 
handling method and apparatus in which all goods 
contained in a container which stores a plurality of 
goods are clamped and taken out of the container, 
and then a part of or all of the goods are released 
from the clamp, so that a desired number of goods 
can be picked up. 

(2) A prior art system relating to storing boxes 
arranged in steps is described in, for example, 
Japanese Patent Laid-open Publication No. Sho 59- 
88110. 

In Japanese Patent Laid-open Publication No. 
Sho 59-88110, there is described a wagon which 
also serves as a step. This prior art system com- 
prises a step-like wagon with a lower part of its 
stepped surface serving as a drawer, and a storage 
box with its bottom surface formed in a step-like 
configuration coincident with the stepped surface of 
the step-like wagon, the design being such that 
when the storage box is placed on the step-like 
wagon, the wagon with the storage box forms a 
cube and is able to be stored under a top plate of 
a cooking table, etc. 

(3) A prior art system relating to a goods 
handling apparatus, including a goods drop-out de- 
vice, is described for example in Japanese Utility 
Model Laid-open Publication No. Sho 63-175622. 
The prior art described in this publication will now 
be described. The goods drop-out device de- 
scribed in this publication includes a feed plate on 
which goods are fed in an orderly arrangement of a 
plurality of rows, a drop-out port formed on the 
feed plate and serving to discharge the goods 
therethrough, a gate plate for opening and shutting 
the drop-out port, and an activating device for 
opening and shutting the gate plate, the drop-out 
port being controlled to be opened and shut to the 
extent corresponding to a required number of 
goods. According to this known apparatus, goods 



fed to the drop-out port in an orderly arrangement 
of a plurality of rows can be dropped out in a 
required number by opening the drop-out port to 
the extent corresponding to the required number of 
5 goods in accordance with drop-out instructions. 

The prior art described in the Japanese Patent 
Laid-open Publication No. Hei 1-192603 has the 
following problems. 

As a multihand system comprising a plurality 

10 of clamping heads arranged in such a manner as to 
correspond to the arrangement of a stored state of 
goods in order to clamp a plurality of goods con- 
tained in a container is required for the exclusive 
use of each goods, the cost becomes high. 

is Nevertheless, assuming that after the goods 

have been shifted to a goods storage device of the 
present invention using this multihand, those goods 
■ are to be taken out. in a goods storage section unit, 
the goods which are still in the arrangement of the 

20 stored state in the container are directly shifted to 
the goods storage device. As a result, in case the 
arrangement is three rows or more, the construc- 
tion of the device for taking out the goods in the 
goods storage section unit becomes very com- 

25 plicated. Also, in case a plurality of goods drop-out 
devices each having goods storage sections ar- 
ranged in the same manner as the arrangement of 
the goods contained in the container are arranged 
side by side in a plurality of rows, the entire 

30 dimension of the overall goods drop-out devices 
cannot be limited to integral multiples of the dimen- 
sion of each container. Instead, the entire overall 
dimension becomes integral multiples of a dimen- 
sion obtained by adding the dimension of each 

35 container to the dimensions of the shutter and its 
actuator, and as a result, the system becomes 
extremely large and various inconveniences are 
encountered in layout. 

It is therefore a first aim of the present inven- 

40 tion to provide a goods handling method and ap- 
paratus, in which by shifting a plurality of goods 
contained in a container to a goods storage device 
having a plurality of goods storage sections which 
are arranged in no more than two rows, or other- 

45 wise by providing a pivot shaft of the shutter in the 
vicinity of a lower end portion of a side surface of a 
goods drop-out device, the constructions of shut- 
ters for opening and shutting the goods storage 
sections and actuators for actuating the shutters 

so can be simplified, and a plurality of goods storage 
devices and goods drop-out devices can be ar- 
ranged side by side in rows, thus enabling a saving 
of installation space. 

(2) The prior art described in Japanese Patent 

55 Laid-open Publication No. Sho 59-88110 had the 
following problems. 

The step-like wagon constituting a wagon 
which also serves as a step is equipped merely 
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with a drawer (a portion merely for storing goods) 
at a lower portion of the step surface. It does not 
disclose nor even suggest that goods stored in a 
storage apparatus are shifted to a goods take-out 
device which has been moved to the storage ap- 
paratus side, and that after goods, which have 
been taken out of the goods take-out device, are 
shifted to the goods drop-out device, goods are 
dropped out from the goods drop-out device. 

A second aim of the present invention is to 
provide a goods handling method and apparatus, in 
which by shifting goods stored in a storage appara- 
tus to a goods take-out device which has been 
moved to the storage apparatus side, the shifting 
work of goods can be performed with ease. 

(3) The prior art described in Japanese Utility 
Model Laid-open Publication No. Sho 63-175622 
had the following problems. 

In the above-mentioned publication, there is no 
description nor suggestion about such a construc- 
tion wherein a plurality of goods storage sections 
are formed by partitions and the partitions are 
detachably engaged with a casing. Also, the goods 
drop-out device described in the above-mentioned 
publication is, in fact, capable of discharging 
goods, which are fed thereto in an orderly arranged 
plurality of rows, by a required number each time. 
However, as the drop-out port of a feed plate and a 
gate plate are formed in predetermined sizes in 
accordance with the sizes, the configurations, etc. 
of goods, the sizes, configurations, etc. of goods to 
be discharged are affected by the dimensions of 
the drop-out port of the feed plate and the gate 
plate. As a consequence, it is impossible to make it 
correspond to many kinds of goods having different 
configurations, etc. To make it correspond to many 
kinds of goods, it is required initially to prepare a 
plurality of feed plates each having a drop-out port 
corresponding to the size, configuration, etc. of 
each kind of goods and gate plates corresponding 
to the drop-out ports, so that every time the size of 
goods is changed, the feed plate and gate plate 
can be replaced with such initially prepared ones. 

There was also such a problem as that it is 
impossible to drop out goods, which are fed in 
inverted states, by a required number, owing to the 
relation between the drop-out port of the feed plate 
and the gate plate. 

A third aim of the present invention is to pro- 
vide a goods handling apparatus in which a goods 
storage section is formed in such a manner as to 
correspond to the sizes, configurations, etc. of 
goods, so that many kinds of goods can be effec- 
tively stored and reliably taken out. 

According to a first aspect of the invention, the 
system is constructed such that goods arranged at 
random or in three rows or more in a container are 
shifted to a goods storage device having a plurality 



of goods storage sections which are arranged in no 
more than two rows. 

According to another feature of the invention, 
after the goods, which have been shifted to the 

5 goods storage device, are shifted to the goods 
storage sections of a goods drop-out device, such 
shifted goods are dropped out or discharged in the 
above-mentioned goods storage section unit. 

According to another feature of the invention, a 

io goods drop-out device includes a plurality of goods 
storage sections containing goods and arranged in 
no more than two rows and shutters for opening 
and shutting the goods storage sections, a pivot 
shaft of each of said shutters is disposed at a lower 

75 end portion of a side wall of the goods drop-out 
device, and actuators for actuating the shutters are 
disposed on a side wall portion of the goods drop- 
out device. 

According to the present invention as de- 

20 scribed above, goods, which are arranged at ran- 
dom, or in a predetermined number of rows and 
particularly in three rows or more in a container 
such as a corrugated fiberboard box and a plastic 
container, are stored in the goods storage device 

25 having a plurality of goods storage sections which 
are arranged in no more than two rows. After the 
goods have been shifted to the goods drop-out 
device having the plurality of goods storage sec- 
tions which are arranged in no more than two rows. 

30 the shutters disposed along the side surface por- 
tion of the goods drop-out device are opened and 
shut by actuators and the goods which have been 
shifted to the goods storage sections of the goods 
drop-out device are discharged in goods storage 

35 section unit. 

Therefore, by storing a plurality of goods con- 
tained in the container in a goods storage device 
having a plurality of goods storage sections which 
are arranged in no more than two rows, goods can 

40 be taken out by a desired number each time mere- 
ly by storing those goods into the goods storage 
sections irrespective of the manner of arrangement 
of the goods in the container. Also, the shutters for 
opening and shutting the goods storage sections 

45 and actuators for actuating the shutters can be 
simplified in construction. As a result, a plurality of 
goods storage devices and goods drop-out devices 
can be arranged side by side in rows in a narrow 
space. Thus, the installation space can be saved. 

so According to the invention, a goods handling 

method is provided for moving goods stored in a 
storage apparatus to an upper location of a goods 
take-out position which is set in such a manner as 
to be opposite to the storage apparatus, the meth- 

55 od comprising the steps of moving a goods take- 
out device, which is empty, from the goods take- 
out position toward the storage apparatus side, 
shifting goods to the goods take-out device located 
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on the storage apparatus side, and then moving the 
goods take-out device, from which the goods have 
been shifted, to the upper location of the goods 
take-out position. 

The invention further comprises the steps of 5 
taking out goods which have been shifted to the 
goods take-out device, shifting ail goods, which 
have been taken out, to a goods drop-out device 
disposed to a tower location of the goods take-out 
position, and then discharging a desired number of w 
goods from the goods drop-out device. 

The invention is further featured in that a goods 
take-out position for taking out goods, which are 
stored in a goods take-out device, is set in steps, 
at least one said goods take-out device being able 15 
to move in a horizontal direction including the up- 
per location of the goods take-out position. 

The invention is still further featured in that the 
goods drop-out device is disposed at a lower loca- 
tion then the goods take-out position. 20 

According to the invention as described above, 
by shifting goods stored in the storage apparatus 
toward the goods take-out device which has been 
moved to the storage apparatus side, the goods 
shifting work can be performed with ease. 25 

According to yet another feature of the inven- 
tion, a goods handling apparatus includes a casing 
with a plurality of goods storage sections formed 
by partitions, shutters for releasing opening por- 
tions of the goods storage sections in order to take 30 
out goods stored therein, said partitions being de- 
tachably engaged with the casing, a plurality of 
engaging portions adapted to engage with edges of 
the partitions being provided to the casing, the 
sizes of the goods storage sections being variable 35 
by inserting the partitions selecting the engaging 
portions. 

According to the invention as described above, 
simply by reengaging the partitions with selected 
engaging portions in such a manner as to cor- 40 
responding to the sizes, configurations, etc. of the 
goods, goods can be effectively stored and many 
kinds of goods can be reliably taken out. 

Embodiments of the present invention will now 
be described by way of example only with refer- 45 
ence to the accompanying drawings, in which: 
Fig. 1(A) is a plan view showing a picking sys- 
tem according to one embodiment of the 
present invention; 

Fig. 1(B) is a plan view of an important part of 50 
the invention, showing a container carrying line; 
Fig. 2 is a plan view showing a case supplying 
device; 

Fig. 3 is a front view of Fig. 2; 
Fig. 4 is a view taken on line IV-IV in Fig 3, as 55 
viewed from the direction as shown by the ar- 
rows; 

Rg. 5 is a plan view showing an important part 



of Fig. l; 

Fig. 6 is a side view of Fig. 5; 

Fig. 7 is a perspective view showing a picking 

apparatus; 

Fig. 8 is a perspective view showing a reserve 
tank of a picking apparatus and a drop-out de- 
vice; 

Fig. 9 is a sectional view showing a reserve tank 
and a drop-out device of a picking apparatus; 
Fig. 10(A) is a sectional view taken on line X-X 
in Fig. 9; 

Fig. 10(B) is an enlarged view of a circled por- 
tion indicated by A in Rg. 10(A) 
Fig. 11 is a perspective view showing a reserve 
tank on the outer side; 

Fig. 12 is a perspective view showing a drop-out 
device on the outer side; 
Fig. 13(A) is a . perspective view of a reserve 
tank on the inner side; 

Fig. 13(B) is a schematic view showing the 
arrangement of free rollers of Fig. 13(A); 
Fig. 14 is a perspective view showing a drop-out 
device on the inner side; 

Fig. 15(A) is a perspective view showing an 
integral shutter used in the reserve tank; 
Rg. 15(B) is an enlarged view of the circled 
portion indicated by B in Fig. 15(A); 
Fig. 16(A) is a perspective view of a modified 
embodiment of the integral shutter; 
Fig. 16(B) is an enlarged view of the circled 
portion indicated by C in Fig. 16(A); 
Figs. 17(A) and 17(B) are perspective views 
showing a shutter drive device used in the drop- 
out device; 

Rg. 18(A) is a perspective view showing a modi- 
fied embodiment of the shutter drive device; 
Fig. 18(B) is a plan view showing an important 
part of the drop-out device in which the shutter 
drive device of Fig. 18(A) is used; 
Fig 19 is a perspective view showing another 
modified embodiment of the shutter drive de- 
vice; 

Rgs. 20(A) and 20(B) are schematic views 
showing the drop-out device in which the shutter 
drive device of Rg. 19 is used; 
Fig. 21 is a perspective view showing still an- 
other modified embodiment of the shutter drive 
device; 

Rg. 22 is a perspective view showing a modified 

embodiment of a drop-out device in which the 

shutter drive device of Rg. 21 is used; 

Rg. 23 is a perspective view showing a modified 

embodiment of the reserve tank; 

Rgs. 24(A) and 24(B) are schematic views 

showing a pull-out reserve tank; 

Fig. 25 is an enlarged view of the circled portion 

indicated by D in Fig. 24(B); 

Fig. 26 is a schematic view showing a modified 
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embodiment of a pull-out reserve tank; 
Fig. 27(A) is a perspective view showing a modi- 
fied embodiment for explaining the frame struc- 
ture of the picking apparatus; 
Fig. 27(B) is an enlarged view of a portion 
indicated by the arrow E in Fig. 27(A); 
Fig. 28 is a perspective view showing a three 
stage type picking apparatus; 
Figs. 29(A) and 29(B) are schematic views 
showing a pulled-out state of the pull-out re- 
serve tank of Fig. 28, wherein Rg. 29(A) is a 
plan view thereof ; Rg. 29(B) is a sectional view 
taken on line Y-Y of Rg. 29(A); 
Figs. 30(A) and 30(B) are enlarged views of 
important parts of Rgs. 29(A) and 29(B); 
Rg. 31 is a plan view showing a picking system 
according to another embodiment of the present 
invention; 

Fig. 32 is a flowchart showing the flow of goods 
in the picking system to which the present in- 
vention is applied; 

Fig. 33 is a flowchart showing the control steps 
in the picking system to which the present in- 
vention is applied; 

Fig. 34(A) is a plan view showing goods each 

having a sprayer type cap stored in a case; 

Fig. 34(B) is a front view thereof; 

Rg. 35(A) is a plan view showing the goods of 

Fig. 34(A) shifted to the reserve tank; 

Rg. 35(B) is a plan view showing the goods of 

Fig. 34(A) shifted to another reserve tank which 

has partitions in different positions from those of 

Fig. 35(A); 

Rg. 35(C) is a front view corresponding to the 

plan views of Figs. 35(A) and 35(B); 

Fig. 36(A) is a plan view showing goods each 

having a premium merchandise stored in a 

case; 

Fig. 36(B) is a front view thereof; 

Fig. 37(A) is a plan view showing the goods of 

Fig. 36 shifted to the reserve tank; 

Fig. 37(B) is a front view thereof; 

Fig. 38(A) is a plan view showing goods inserted 

in trays stored in a case; 

Fig. 38(B) is a front view thereof; 

Rg. 39(A) is a plan view of the goods of Rg. 38- 

(A) shifted to the reserve tank; 

Rg. 39(B) is a front view thereof; 

Rg. 40(A) is a plan view showing goods stored 

in inner boxes stored in a case; 

Fig. 40(B) is a front view thereof; 

Rg. 41(A) is a plan view showing the goods of 

Figs. 40(A) and 40(B) shifted to the reserve tank; 

and 

Fig. 41(B) is a front view thereof. 
A picking system 10, as shown in Rg. 1, com- 
prises a case feed line 11 , a case supplying device 
12. a gravity flow rack 13 (storage apparatus), a 



picking apparatus 14, and a container carrying line 
15. 

The picking apparatus 14, as shown in Figs. 5 
through 7, comprises a reserve tank 16 (goods 
5 storing device, goods take-out device, goods han- 
dling apparatus), a drop-out device 17 (goods drop- 
out device, goods handling apparatus), a collecting 
conveyor 18, and a shoot conveyor 19. 

That is, in the picking system 10, goods 1 flow 

70 in the sequence as shown in Rg. 32 using the 
above-mentioned various component parts, and 
then the goods 1 are picked up and assorted and 
assembled described below in the following sec- 
tions ® through ©. 

15 ® In accordance with a requirement for sup- 

plying goods 1 to the gravity flow rack 13, a case 
20 (container) containing the required goods 1 is 
fed to the case feed line 1 1 . 

© The case 20 fed to the case feed line 1 1 is 

20 then fed to a predetermined position of the' gravity 
flow rack 13 by the case supplying device 12. 

® In accordance with a requirement for shift- 
ing the goods 1 to the reserve tank 16 of the 
picking apparatus 14, goods 1 are taken out of the 

25 case 20 containing the required goods 1 in the 
gravity flow rack 13 and all goods 1 contained in 
the case 20 are shifted to the reserve tank 16. 

© An instructed number of goods 1, which 
have been instructed to be picked up in such a 

30 manner as to correspond to a container waiting on 
the container carrying line 15 so as to be feed next 
(hereinafter simply referred to as the "feeding con- 
tainer"), are discharged to the collecting conveyor 
18 from the drop-out device 17 and received there- 

35 on. 

© The goods received on the collecting con- 
veyor 18 in the procedure ® are collected or 
accumulated by the shoot conveyor 19. 

© When the feeding container 21 on the 

40 container carrying line 15 is brought to an outlet 
port (feeding port) of the shoot conveyor 19, the 
goods 1 collected on the shoot conveyor 19 are 
fed into the container 21 . 

In the picking system 10, the picking apparatus 

45 14 is formed as one unit comprising, for example. 
20 sets of reserve tanks 16 and drop-out devices 
17 corresponding to 20 different kinds of goods 1 
with respect to a single collecting conveyor 18 and 
shoot conveyor 19. The picking system 10 in- 

50 ciudes, for example, 5 units of first to fifth picking 
apparatuses 14 in total, which are arranged in 
series in the carrying direction of the container 
carrying line 15. Accordingly, when arriving at the 
first to fifth picking apparatuses 14, the container 

55 21 carried by the container carrying line 15 is fed 
with goods 1 selected from the above-mentioned 
20 different kinds of goods from each drop-out 
device 17 in the related picking apparatus 14 
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through the collecting conveyor 18 and shoot con- 
veyor 19. Therefore, when the containers 21 have 
passed all of the first to fifth picking apparatuses, 
goods 1 selected from 100 different kinds of goods 
are fed therein and the picking operation is over. 
The gravity flow rack 13 is provided with 100 
storing spaces arranged in a parallel relation so 
that a total 100 different kinds of goods 1 can be 
supplied to a total 100 reserve tanks 16, which a 
total five of the first to fifth picking apparatuses 14 
are provided with. 

Each of the various component elements of the 
picking system 10 will now be described in detail. 

(A) Case Feed Line (see Fig. 1) 

The case feed line 11 is comprised of a case 
feed conveyor 31 . 

For example, a total 100 kinds of cases 20 
containing each kind of goods 1 among a total 100 
kinds of goods 1 are carried out from storage 
facilities such as an automatic warehouse, where 
the above-mentioned total of 100 kinds of cases 20 
are stored per pallet unit, to the gravity flow rack 
13 in accordance with a supplying command or 
instructions. The goods are depalletized by a de- 
palletizer, etc., and then, cases 20 containing de- 
sired goods 1 are carried onto the case feed con- 
veyor 31 (Fig. 2) in. for example, a plane unit (one 
layer of goods stacked up in several layers on a 
pallet). 

(B) Case supplying device (see Figs. 1 through 4) 

The case supplying device 12 is comprises a 
stacker crane 41 (Figs. 2-4). 

The stacker crane 41 chiefly comprises a crane 
body 43 supported by upper and lower rails 42 and 
movable along storing spaces on the inlet side of 
the gravity flow rack 13, and a truck 45 for follow- 
ing the crane body 43 through a case transfer 
conveyor 44. Cases 20 on the case feed conveyor 
31 are able to be fed to an optional storing space 
of the gravity flow rack 13 by means of the case 
transfer conveyor 44 and a case feed device 47 
disposed on a lift portion 46 of the crane body 43. 

The stacker crane 41 will be described in more 
detail. Besides the case feed device 47, three roller 
conveyor assemblies 49 adapted to transfer the 
cases 20 from the case transfer conveyor 44 to the 
case feed device 47 are arranged in series on the 
lift portion 46 which can be ascended and de- 
scended by a lift portion driving device 48 in the 
crane body 43. In this embodiment, a feeder com- 
prising a roller conveyor equipped with a centering 
guide 50 is used as the case feed device 47. The 
rollers of the case feed device 47 are disposed at 
angles, as seen in Fig 2. The centering guide 50 is 



designed such that cases to be fed to the gravity 
flow rack 1 3 are centered to a central portion of the 
roller conveyor of the case feed device 47 through 
a power cylinder (not shown) which is computer 

s controlled in accordance with sizes thereof. The 
three roller conveyor assemblies 49 for transferring 
the cases 20 from the case transfer conveyor 44 to 
the case feed device 47 are disposed in such a 
manner as to be perpendicular to the case feed 

to device 47, and the roller conveyor assembly 49 in 
the central portion is provided with a conveyor 51 
adapted to guide the cases 20 which have been 
fed by the case transfer conveyor 44. In addition, 
the crane body 43 is provided with a travel driving 

75 device 52 for causing the crane body 43 to travel, 
a crane control device 54 for controlling the travel 
driving device 52, the lift portion driving device 48, 
etc., and others. 

Also, a curved conveyor 56 and a conveyor 57 

20 which are adapted to transfer the cases 20 from 
the case feed conveyor 31 to the case transfer 
conveyor 44 are arranged in this order on a loading 
portion 55 of the truck 45 in the stacker crane 41 in 
such a fashion as to be at the same height as the 

25 case feed conveyor 31. The front end portion of the 
conveyor 56 is placed proximate to the side edge 
of the upper surface of the case feed conveyor 31. 
Located on one side of the front end portion of the 
conveyor 56 is a guide conveyor 58 adapted to 

30 smoothly guide the cases 20 to the conveyor 56 
and projecting on the case feed line 31. 

Further, the case transfer conveyor 44 in the 
stacker crane 41 is pivotally supported at one end 
thereof on a fulcrum 46A of the lift portion 46 of the 

35 crane body 43, and is also pivotaily supported at 
the other end on a fulcrum of the loading portion 
55 of the truck 45 in such a manner as to keep the 
same height with the case feed conveyor 31. 

40 (C) Gravity Flow Rack (see Figs. 1 . 5 and 6). 

The gravity flow rack 13 has multistage and 
multirow storing spaces (for example, two stages in 
the vertical direction and 50 rows in the horizontal 

45 direction) adapted to store cases (i.e., containers 
such as corrugated fiberboard boxes and plastic 
containers, which contain therein a plurality of 
goods 1 and usually have an open top, i.e., the top 
surface being cut away). Generally, each storing 

so space is provided with a forwardly downwardly 
inclined roller-type free conveyor 61 (Fig. 6) so that 
the cases 20 stored therein can freely move for- 
wardly and downwardly by the dead weight thereof, 
one end (front end) of the free conveyor 61 being 

55 provided with a case receiving table 62. The free 
conveyor 61 of each storing space comprises a 
pair of roller conveyors. The case receiving table 
62 is continuously formed in the horizontal direc- 
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tion along the frontages of the multirow storing 
spaces. In this embodiment, such case receiving 
table 62 is disposed in multistage (two stages, for 
example) in the vertical direction in such a manner 
as to correspond to the storing spaces on each 
stage. Also, the gravity flow rack 13 has a case 
take-out plane formed at a front surface of the 
gravity flow rack 13. This take-out plane 63 is 
divided into five zones so that they correspond to a 
total of 5 units of first to fifth picking apparatuses 
mentioned previously. Each zone is set, in the 
example of this case, such that it takes out each 
case 20 containing 20 kinds of goods 1 which are 
stored in each one of the storing spaces of 10 rows 
x 2 stages = 20 pieces. 

The goods 1 contained in the cases 20 which 
are stored in each storing space of the gravity flow 
rack 13 are to be shifted to the vertically and 
horizontally corresponding reserve tanks 16 of the 
picking apparatus 14. That is, each of the vertically 
and horizontally corresponding storing spaces of 
the gravity flow rack 13 and each reserve tank 16 
of picking apparatus 14 are set to handle the same 
goods 1 . 

As one construction of the free conveyor 61, a 
wheel may be employed instead of the roller sys- 
tem shown in the drawings. 

Each storing space of the gravity flow rack 13 
is provided with a stopper 64 (Fig. 6) disposed 
between the free conveyor 61 and the case receiv- 
ing table 62. and a case take-out device 65 adapt- 
ed to take out the case 20 stopped by the stopper 
64 toward the case receiving table 62 side. The 
case take-out device 65 takes out the case 20 one 
by one, by projecting the lift table 67, which is 
ascended and descended by an air cylinder 66, 
upward to a position exceeding the height of the 
stopper 64. The numeral 68 (Fig. 5) denotes a case 
take-out operation button adapted to actuate the air 
cylinder 66 (Fig. 6) and which is disposed at the 
front of each storing space in such a manner as to 
be side by side with a shifting goods indicator 69 
(Figs. 5 and 6) which will be described later. 

Also, a shifting goods indicator 69 is disposed 
in an easy to see position in front of each storing 
space of the gravity flow rack 13. That is, in the 
picking system 10. when there arises a necessity 
for shifting the goods 1 contained in the case 20 in 
the gravity flow rack 13 to a certain reserve tank 16 
of the picking apparatus 14. (a) a shifting require- 
ment indicator 70, which will be described after- 
wards, disposed at the front surface of each re- 
serve tank 16 is made to be blinking, and (b) the 
shifting goods indicator 69 disposed at a storing 
space corresponding to the reserve tank 16, i.e., 
the storing space of the gravity flow rack 13 in 
which the case 20 containing the goods 1 to be 
shifted to the reserve tank 16 are stored is made to 



be blinking, thereby to inform or alert a worker to 
the fact that a shifting of goods is required. 

When a plurality of requirements for shifting 
goods 1 to the reserve tanks 16 should occurr at 

5 the same time, © in case the width of one unit of 
the picking apparatus 14 is small, the shifting 
goods indicators 69 and the shifting requirement 
indicators 70 are blinked one set at a time, and © 
if the width of one unit of the picking apparatus 14 

io is large and two workers or more are stationed for 
every unit, plural sets of the shifting goods indica- 
tors 69 and the shifting requirement indicators 70 
are simultaneously blinked. The shifting goods in- 
dicators 69 and the shifting requirement indicators 

is 70 may be comprised of an illumination type push- 
button which can be turned off by the worker after 
he has completed the shifting work, respectively. 

(D) Picking Apparatus (see Figs. 1 . and 5 through 
20 27) 

The picking apparatus 14, as described pre- 
viously, is constituted as one unit which includes 
plural sets (for example, 20 sets) of reserve tanks 

25 16 and drop-out devices 17 corresponding to each 
of the different kinds of goods (for example, 20 
kinds) with respect to a single collecting conveyor 
18 and a shoot conveyor 19. and thus the handling 
of the apparatus is simplified (see Figs. 5 through 

30 8). 

On the other hand, the picking apparatus 14 is 
designed such that a goods take-out position 260 
for taking out goods 1 stored in each reserve tank 
16 is set in two steps in a position opposite to the 

35 gravity flow rack 13, the reserve tank 16 being 
disposed above each goods take-out position 260, 
the reserve tank 16 on the inner side being able to 
move to a position above the goods take-out posi- 
tion 260 forwardly, i.e., toward the gravity flow rack 

40 13 side. That is, in the picking system 10, the 
worker, when the goods 1 contained in the cases 
20 stored in each storing space of the gravity flow 
rack 13 are to be shifted to the reserve tank 16 of 
the opposite picking apparatus 14 as mentioned 

45 above, pulls out the empty reserve tank 16 from 
the goods take-out position 260 toward the gravity 
flow rack 13 side. After the goods 1 have b8en 
shifted into the empty reserve tank 16 now located 
on the side of the gravity flow rack 13, the worker 

so pushes the reserve tank 16, into which the goods 1 
have been shifted, back to the goods take-out 
position 260. 

The picking apparatus 14, as mentioned above, 
is provided with a shifting requirement indicator 70 

55 at the front surface of each reserve tank 16. When 
the reserve tank 16 becomes empty, the shifting 
requirement indicator 70 informs this fact to the 
worker by blinking. At this time, the shifting goods 
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indicator 69 provided for each corresponding stor- 
ing space of the gravity flow rack 13 is also blinked 
as mentioned above. As the reserve tanks 16 on 
this side are not moved, the respective indicators 
70 are mounted to an indicator mounting member 
70A as a common continuous member for all re- 
serve tanks 16 which are sidewardly adjacent to 
each other. On the other hand, the indicators 70 of 
the reserve tanks 16 on the inner side are mounted 
to independent indicator mounting members 70B 
for each reserve tank 16, 

The picking apparatus 14 comprises a drop-out 
device (Fig. 6) disposed under the goods take-out 
position 260 where the reserve tank 16 is set. That 
is, in the picking system 10. the picking apparatus 
14 comprises a serve tank 16, and a drop-out 
device 17 which are arranged in a vertically super- 
posed relation, so that all goods 1 which have been 
shifted to the reserve tank 16 are shifted to the 
drop-out device 17 disposed thereunder by open- 
ing the integral shutter device (opening and closing 
device) 71 of the reserve tank 16 and therafter, a 
desired number of goods 1 can be dropped out 
toward the collecting conveyor 18 side from the 
drop-out device 1 7. 

At this time, in the picking apparatus 14, a 
plurality of storage boxes (goods storage sections) 

73 and 74 arranged in two rows and n lines are 
provided to the reserve tank 16 and the drop-out 
device 17, respectively. The goods 1 which are. 
stored at random or in a predetermined arrange- 
ment in each case 20 stored in each storing space 
of the gravity flow rack 13 are manually shifted to 
each storage box 73 of the reserve tank 16 by a 
worker. The goods 1 which have been shifted to 
the reserve tank 16 are shifted to each storage box 

74 of the drop-out device 17 by opening of shutter 
device 71. That is, the goods 1 which have been 
shifted to the reserve tank 16 are in turn shifted to 
each storage box 74 of the drop-out device 17 by 
controlling the opening of the integral shutter de- 
vice 71. The integral shutter device 71 and the 
shutter device 72 are controlled with a picking 
control device (not shown) which includes the pick- 
ing device 14. 

The picking apparatus 14, in order to assort 
and assemble the goods 1 which are being 
dropped out from the plurality of drop-out devices 
17 (for example. 20 devices) constituting one unit 
as mentioned above, and to feed the same to the 
container 21 on the container carrying line 15, 
includes an assorting and assembling device as 
will be described hereinafter. 

The assorting and assembling device includes 
a chute 80 disposed under the all of the drop-out 
devices 17 of the picking devices 14 constituting 
one unit along the whole drop-out devices 17, the 
collecting conveyor 18 disposed on the down- 



stream side of the chute 80 along the drop-out 
devices 17, and the shoot conveyor 19 disposed 
on the downstream side of the collecting conveyor 
18 and adapted to collect the goods 1 which have 

5 been dropped out to the collecting conveyor 18 
from each drop-out device 17. In the assorting and 
assembling device, the carry-out transfer speed of 
the collecting conveyor and the collecting transfer 
speed of the shoot conveyor 19 are arranged to be 

10 generally proportional to the long carry-out transfer 
distance of the collecting conveyor 18 and the 
short collecting transfer distance of the shoot con- 
veyor 19. Owing to the foregoing arrangement, the 
goods 1 which have been dropped out from each 

15 drop-out device 17 along the longitudinal direction 
of the collecting conveyor 18 and scattered on the 
collecting conveyor 18, are transferred from a long 
and high speed collecting conveyor 18 to the short 
and low speed shoot conveyor 19 due to a dif- 

20 ference in transfer speed between the collecting 
conveyor 18 and the shoot conveyor 19. As a 
result, those goods 1 are densely collected on the 
shoot conveyor 19 without damage. 

The shoot conveyor 19 includes a transfer 

25 speed changing device (not shown). The transfer 
speed changing device is controlled by a picking 
control device to change the carry-out transfer 
speed (speed for discharging the goods 1 to the 
container 21 on the container carrying line 15) of 

30 the shoot conveyor 19 so that it becomes faster 
than the collecting transfer speed (speed when the 
shoot conveyer 19 receives the goods 1 carry out 
from the collecting conveyer 18) of the shoot con- 
veyor 19. By this means, the goods 1 are imme- 

35 diately densely collected at the early part of the 
receipt of the goods 1 by the shoot conveyor 19 
and the assorting and assembling work is over. In 
the next step, the group of goods 1, the assorting 
and assembling work for which have been over, are 

40 fed to the container 21. 

The reserve tank 16 and the drop-out device 
17 will be described in more detail. 

The reserve tank 16, as shown in Figs. 9 and 
1 0, is constructed such that a storage box assem- 

45 bly 92 can be engaged with and disengaged from 
a reserve tank body 91. A peripheral flange portion 
92A (Fig 10(A)) of the storage box assembly 92 is 
carried on an opening support edge 91 A of the 
reserve tank body 91. The storage box assembly 

so 92, as described above, forms a plurality of storage 
boxes 73 arranged in two rows and n lines with 
Jength and breadth partitions 90 and a predeter- 
mined single or plurality of goods 1 can be stored 
therein. 

55 Also, the reserve tank 16 is provided at a 
bottom portion of the reserve tank body 91 with the 
afore-mentioned integral shutter device 71. The 
integral shutter device 71, as shown in Figs. 9. 10- 
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(A), 10(B). 15(A) and 15(B), is designed such that a 
chain 94 is looped around four wheels 93 which are 
disposed on the inner wall on both sides on the 
reserve tank body 91, an attachment 95 being 
mounted to a part of the right and left chain 94 in 
the longitudinal direction, the part within the range 
equal to the bottom portion of the reserve tank 
body 91 . A slat 96 is bridged between the opposite 
right and left attachments 95. The integral shutter 
97 formed of a continuous thin, easy to slip sheet 
is attached to an upper surface of the entire slat 
96. The integral shutter device 71 rotates the wheel 
93 and the chain 94 normally (forward direction) 
and in a reverse direction through a moter 98 
controlled by a picking control device, and opens 
and shuts the bottom opening of the reserve tank 
body 91 through the integral shutter 97. Owing to 
the foregoing arrangement, in the reserve tank 16, 
the goods 1 are stored and maintained in the 
above-mentioned storage boxes 73 by making the 
integral shutter device 71 be in its shut state. The 
goods 1 can be shifted, all at the same time, to 
each of the storage boxes 74 of the drop-out de- 
vice 17 thereunder by making the integral shutter 
device 71 be in its opened state, as mentioned 
above. 

The integral shutter device 71, as shown in 
Figs. 16(A) and 16(B), is designed such that a 
support shaft 95A, which is bridged between the 
opposite right and left chains 94, is coupled to a 
part of the chain 94 in the longitudinal direction, the 
part within the range equal to the bottom portion of 
the reserve tank body 91. The integral shutter 97, 
formed of a continuous thin, easy to slip sheet, is 
attached to an upper surface of the entire support 
shaft 95A. 

The storage box assembly 92 of the reserve 
tank 16, as shown in Fig. 23, comprises a partition 
frame 90A, a center partition wall 90B fixed to the 
center of the inner portion of the partition frame 
90A, and a partition 90D which is detachably in- 
serted into a slit (engaging portion) 90C formed in 
the center partition wall 90B. At this time, the 
partitions 90D are inserted into all or a part of the 
slits 90C, thus enabling to form storage boxes 73 
arranged in the required two rows and n lines in 
the storage box assembly 92. Accordingly, even if 
the kind of the goods 1 (sizes, number of required 
storage boxes 73) to be stored in a certain reserve 
tank 16 is changed, the change can simply be 
accomodated by inserting the partition 90D into 
another slit 90C. Also, the system may be de- 
signed, in order to cope with all goods 1 handled 
by the picking system 10, such that the number 
and sizes of the storage boxes 73 are decided and 
the slits 90C are provided taking into consideration 
the number of the slits 90C and at respective 
distances. 



The drop-out device 17, as shown in Figs. 9 
and 10. is designed such that length and breadth 
partitions 102 are provided in a storage box assem- 
bly 101 to form, as previously mentioned, a plural- 

s ity of storage boxes 74 arranged in two rows and n 
lines corresponding to the storage boxes 73 of the 
reserve tank 16 thereabove, thus enabling to store 
a single type or a plurality of goods 1. which are 
being fed from the storage boxes 73 of the reserve 

w tank 16, in each storage box 74. The storage box 
assembly 101 of the drop-out device 17 may be 
designed, as the storage box assembly 92 of the 
reserve tank 16 already described with reference to 
Fig. 23, such that the partitions 102 are detachably 

is engageable. 

Also, the drop-out device 17 includes the 
above-mentioned shutter device 72 per every bot- 
tom portion of each storage box 74 of the storage 
box assembly 101. The shutter device 72, as 

20 shown in Figs. 9, 10(A), 10(B), 17(A) and 17(B). is 
designed such that shutters (opening and shutting 
members) 104 corresponding to respective storage 
boxes 74 are mounted on a pivot shaft 103 dis- 
posed in the vicinity of a lower end portion of both 

25 side walls of the storage box assembly 101. Ac- 
tuators 105 for opening and shutting the shutters 
104 are disposed on the external walls of both 
sides of the storage box assembly 101. At this 
time, the operation ranges of the actuators 105 and 

30 the shutters 104 .are determined or limited within 
the external dimension of the upper reserve tank 
16 in order to realize a compact apparatus. 

Each of the actuators 105 of the shutters 104 
includes a guide housing 106 fixed to the storage 

35 box assembly 101, a cylinder 107 fixed to the 
guide housing 106, a roller support member 108 
which is caused to move upwardly and downwardly 
by the cylinder 107, a push roller 109 supported by 
the roNer support member 108 and adapted to 

40 push down an L-shaped bent portion at an upper 
end of the shutter 104, and a pair of guide rollers 
110 guided by both inner surfaces of the guide 
housing 106 in the state where the rollers 110 are 
supported by the inner surfaces on both sides of 

45 the guide housing 106 and adapted to backup an 
reaction force of the shutter 104 which is prevailed 
on the push roller 109 by the shutter 104. Owing to 
the foregoing construction, in the drop-out device 
17, a required shutter device 72 is actuated by a 

so picking control device, and the cylinder 107 of the 
shutter device 72 is extended as shown in Fig. 17- 
(B), to thereby push in the shutter 104 for shutting 
or closing through the push roller 109 in order to 
store and maintain the goods 1 in the above- 

55 mentioned storage box 74. On the other hand, by 
contracting the cylinder 107 of the shutter device 
72 as shown in Fig. 17(A), the push-in of the 
shutter 104 by the push roller 109 is canceled, to 



17 



EP 0 453 682 A1 



18 



thereby open the shutter 104 by its dead weight, 
so that the goods 1 can be discharged downwardly 
from the bottom of the storage box 74. 

In the picking apparatus 14 shown in Fig. 10- 
(A), the actuator 105 disposed on the external wall 
of the left-hand side drop-out device 17 and the 
actuator 105 disposed on the external wall of the 
right-hand side drop-out device 17 are arranged in 
a back-to-back relation between the laterally adja- 
cent drop-out devices 17. However, in practicing 
the present invention, as is shown in Figs. 18(A) 
and 18{B), the actuator 105 disposed on the exter- 
nal wall of the left-hand side drop-out device 17 
and the actuator 105 disposed on the external wall 
of the right-hand side drop-out device 17 may be 
alternately arranged in one line higher position. 
According to this arrangement, the space for in- 
stalling the adjacent drop-out devices 17 can be 
further reduced and the whole size of the picking 
apparatus 14 can be made more compact. 

Also, the actuator 105 of the shutter device 72 
can be comprised of an actuator 111 as shown in 
Figs. 19, 20(A) and 20(B). The actuator 111 com- 
prises a support plate 112 fixed to a lower end 
portion of an external wall directing forwardly and 
backwardly of the storage box assembly 101, a 
pivot shaft 103 of the shutter 104 supported by a 
support element 113 mounted on a storage box 
assembly 101, and a guide housing 114 fixed to 
the support plate 112. At this time, the pivot shaft 

103 and the guide housing 114 are common con- 
tinuously formed members over the entire range of 
whole storage boxes 74. The support element 113 
may be mounted on the guide housing 114. The 
actuator 111 is comprised of a cylinder bracket 1 1 5 
fixed to an external wall of the storage box assem- 
bly 101, a cylinder 116 fixed to the bracket 115, a 
push roller 118 supported on a roller support mem- 
ber 117 which is moved upward and downward by 
the cylinder 116, and a single guide roller 119 
supported by said roller support member 117 in an 
upper location of said push roller 118. According to 
this construction, as the guide roller 119 is unitized, 
the dimension becomes compact. As the pivot 
shaft 1 03 supporting the shutter 1 04 and the guide 
housing 114 are used as continuously formed 
members, the structure becomes simple. 

Also, the actuator 1 05 of the shutter device 72 
can be comprised of an actuator 121 as shown in 
Figs. 21 and 22. The actuator 121 has a mounting 
bracket 122 fixed to an external wall of a storage 
box assembly 101, a pivot shaft 103 of the shutter 

104 supported on the mounting bracket 122. and a 
cylinder 123 supported on the mounting bracket 
122 through a trunnion. Two links 124 and 125 
constituting a toggle mechanism are bridged be- 
tween the mounting bracket 122 and the shutter 
104, so that the link 125 can be driven by the 



cylinder 123. 

The storage box assembly 101 of the drop-out 
device 17, as shown in Fig. 22, may be provided 
with right-and-left and center partition walls 126 

5 therein, so that partitions 128 can be detachably 
engaged in slits 127 formed in the respective parti- 
tion walls 126. At this time, the partitions 128 are 
engaged in all of or a part of the slits 127, thus 
enabling freely to form such storage boxes 74 

w arranged in the required two rows and n lines 
within the storage box assembly 101. In Fig. 22, as 
the size of the shutter 104 serves to determine the 
pitch of the slits 127, it is required to operate two 
adjacent actuators 121 in order to open storage 

;5 boxes 74 for two pitches. At that time, it may also 
be designed such that the size of the shutter 104 is 
changed to correspond to two pitches so as to be 
actuated by a single actuator 121. 

Next, the construction for pulling out the inner 

20 side reserve tank 16 in the picking apparatus 14 
toward the gravity flow rack 13 side for movement 
will now be described with reference to Figs. 11 
through 14, 24(A) and 24(B), and 25. 

Peripheral flange portions 92A on both sides of 

25 the reserve tank body 91 constituting the reserve 
tank 16 on this side, and upper end portions on 
both sides of the storage box assembly 101 con- 
stituting the drop-out device 17 on the inner side, 
are provided with contineous guide rails 131 (Fig. 

30 11) and 132. Two front and rear free rollers 133 
(Fig. 13(A)) are rotatably supported on each lower 
end portion of inner walls on both sides of the 
reserve tank body 91 which constitutes the inner 
side reserve tank 16, the free rollers 133 being 

35 placed on the guide rails 131 and 132. 

At that time, as shown in Fig. 13(B), the right 
and left front free rollers 133 are displaced by 
distance P in their mounting positions relative to 
each other in the forward and backward direction, 

40 while the right and left rear free rollers 133 are 
displaced by distance P in their mounting positions 
relative to each other in the forward and backward 
direction. The distance P is set to be larger than a 
gap of a joint of the front and rear guide rails 131 

45 and 132. so that the free roller 133 can smoothly 
travel on the joint area between the guide rails 131 
and 132. 

A front end portion of the guide rail 131 dis- 
posed at the reserve tank 16 on one side is pro- 

so vided with a rail side stopper 134, while a front 
portion of the front free roller 133 of the inner side 
reserve tank 16 is provided with a reserve tank side 
stopper 135. so that a limit position for drawing out 
the inner side reserve tank 16 traveling on the 

55 guide rails 131 and 132 can be restricted by en- 
gagement between the stoppers 134 and 135. 

Also, a front end portion of the guide rail 131 
disposed at the reserve tank 16 on this side is 
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provided with a drawing limit position holding stop- 
per 136 which is to be climbed over by the front 
free roller 133 of the inner side reserve tank 16 
which stays in the drawing limit position and which 
is engaged with a rear surface of the free roller 
133. 

Also, a rear end portion of the guide rail 132 
disposed at the inner side drop-out device 17 is 
provided with an original position holding stopper 
137 which is to be climbed over by the rear free 
roller 133 of the inner side reserve tank 16 which 
stays in the original position and which is engaged 
with the free roller 133 in such a manner as to 
sandwich both the front and rear surfaces of there- 
of. 

A front surface of the inner side reserve tank 
16 is provided with a knob 138. Owing to the 
provision of this knob 138, the worker moves the 
free rollers 133 along the guide rails 131 and 132 
by an operating force applied to the knob 138, to 
thereby cause the inner side reserve tank 16 to be 
moved between the above-mentioned original posi- 
tion and the drawing limit position and to stay in a 
selected one of the two positions. 

In the picking apparatus 14 shown in Fig. 24- 
(A). a predetermined gap is provided between a 
rear end face of the reserve tank 16 on this side 
and a front end face of the inner side drop-out 
device 17. However, in the embodiment of the 
present invention, the gap may be omitted as 
shown in Fig. 26. 

Also, the picking apparatus 14. as shown in 
Figs. 27(A) and 27(B), may be designed such that 
a frame member 141 formed of an H-type steel 
member (an I beam) and a groove-type or channel- 
type steel member supports the reserve tank 16, 
and the drop-out devices 17 hang therefrom. That 
is, the reserve tank 16 has both side flange por- 
tions 142 disposed on an upper end face of the 
reserve tank body 91 and supported by a lower 
flange portion of the frame member 141, while the 
drop-out device 17 has both side flange portions 
143 disposed on an upper end face of the storage 
box assembly 1 01 and supported by a lower flange 
portion of the frame member 1 41 . 

In Figure 27(A), the indicator mounting member 
70C, on which is provided a shifting requirement 
indicator 70 of the inner side reserve tank 16, is 
formed of a common continuous member to all of 
the laterally adjacent reserve tanks 16 as in the 
indicator mounting member 70A on which the shift- 
ing requirement indicator 70 of the reserve tank 16 
on this side. The inner side reserve tank 16 is 
drawn out passing under the indicator mounting 
member 70C. 

Also, in Fig. 27(A), upper surfaces of the both 
side flange portions 142 of the reserve tank 16 and 
upper surfaces of the both side flange portions 143 



of the inner side drop-out device 17 are respec- 
tively provided with a step portion 1 44 serving as a 
guide rail. The free rollers 133 disposed on the 
inner side reserve tank 16 are placed on the step 

5 portions 144. 

Also, in Fig. 27(A), a front end portion of an 
upper surface of the upper flange portion of the 
frame member 141 is provided with a stopper 145, 
and a front end portion of the external wall of the 

10 inner side reserve tank 16 is provided with a draw- 
out preventing pin 146, so that the drawing limit 
position of the inner side reserve tank 16 moving 
on the step portion 144 is restricted by engage- 
ment between the stopper 145 and the pin 146. 

75 Front end portions of the upper surfaces of the 

both side flange portions 142 of the reserve tank 
16 are respectively provided with a roller stop 
recess portion 147 for permitting the front free 
roller 133 of the inner side reserve tank 16, which 

20 stays in the above-mentioned drawing limit posi- 
tion, to drop therein. 

Rear end portions of the upper surfaces of the 
both side flange portions 143 of the inner side 
drop-out device 17 are respectively provided with a 

25 roller stop recess (not shown) for permitting the 
rear free roller 133 of the inner side reserve tank 
16, which stays in the original position, to drop 
therein. 

A lover end portion of the external wall of the 
30 inner side reserve tank 16 is provided with a float- 
ing preventing pin 149 which is to be engaged with 
a lower surface of the upper flange portion of the 
frame member 141, in order to prevent the moving 
reserve tank 16 from being floated up. 

35 

(E) Container carrying Line 

The container carrying line 15 is provided, as 
shown in Fig. 1(B), with a bar code reader 151 and 

40 a stopper 152 in order to stop a container which is 
to pick up the goods 1 from the picking apparatus 
14 at a goods feeding portion by a shoot conveyor 
19 of each picking apparatus 14 which is formed as 
a unit as mentioned previously. That is, the con- 

45 tainer 21 transferred by a carrying conveyor 153 of 
the container carrying line 1 5 has a bar code label 
which is attached to the side surface of the con- 
tainer 21 . The label is read by the bar code reader 
151, and a conveyor control device 154 judges 

so whether the container 21 is the right one to which 
goods 1 are required to be fed at the feeding 
portion based on the reading result of the bar code 
reader 151. When the judgment of the conveyor 
control device 154 is Yes, it causes the stopper 

55 152 to be projected to stop the container 21 and 
the goods 1 collected on the shoot conveyor 19 are 
fed into the container 21. During this feeding, as 
shown in Fig. 1(B), a succeeding container 21 
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reaches on catches up with the top container 21 
and is stored. When the judgment is negative, the 
stopper 152 is held in a lowered position to permit 
the container 21 to pass. When the feeding is over, 
the conveyor control device 1 54 causes the stop- 
per 152 to be lowered in order to permit the 
container 21 to start traveling. The succeeding con- 
tainer 21 is also succeedingly permitted to start 
traveling. Then, the container 21 is accelerated by 
a high speed separating conveyor 155 and sepa- 
rated from the succeeding container 21. Owing to 
this separation, a gap is created between the lead- 
ing container 21 and the succeeding container 21, 
and therefore, the succeeding container 21, where 
necessary, can be stopped by projecting the stop- 
per 1 52 before it arrives at the stopper 1 52. When 
being transferred from the separating conveyor 155 
onto the carrying conveyor 153, the container 21 is 
decelerated and sent to the next feeding portion. 
The container carrying line 15 may be designed 
such that a plurality of driving conveyers (not 
shown) capable of transferring a single container 
21 independently are arranged in series and the 
container 21 on the driving conveyor is controlled 
whether it can be carried to the lower driving 
conveyor and transferred, if feasible. 

Next, operation of the picking system 10 will 
be described with respect to the following items: 
(1) picking operation, (2) collecting/feeding opera- 
tion. (3) shifting operation to a reserve tank, and (4) 
supplying operation to the gravity flow rack (see 
Rg. 33). 

(1) Picking Operation (Step S1 in Fig. 33) 

© When an order (picking data per container 
21) is sent to the picking control device, the picking 
control device issues picking instructions to the 
drop-out device 17 (Step S1-1). 

© In accordance with the picking instructions, 
the drop-out device 17 opens the shutter device 72 
in the storage box 74 unit, and discharges (picks) 
the goods 1 which are stored in the storage box 74 
(Step S1-2). 

(3) The drop-out device 17 repeats the proce- 
dure of above ® , and when goods 1 have been 
completely discharged from all storage boxes 74, 
the picking control device confirms the fact that the 
shutter device 72 of the drop-out device 17 is shut 
and issues supplying instructions to the reserve 
tank 16 (Step S1-3). 

@ The reserve tank 16 opens the integral 
shutter device 71 and supplies the goods 1 stored 
in the storage box 73 to the storage box 74 of . the 
drop-out device 17 (Step S1-4). 

© When the supplying operation has been 
completed (the integral shutter device 71 of the 
reserve tank 16 is shut), the drop-out device 17 



continues its operation for picking the goods 1 
(Step S1-5). 

(2) Collecting/Feeding Operation (Step S2) 

5 

© The goods 1 which have been discharged 
from the drop-out device 17 are received on the 
collecting conveyor 12 are collected by the shoot 
conveyor 19 (Steps S2-1 and S2-2). 

;o ® When the container 21 requiring the goods 

1 which have been collected by the shoot conveyor 
19 arrives at the feeding portion of the shoot con- 
veyor 10 through the container carrying line 15. the 
conveyor control device 154 causes the stopper 

?5 152 to be projected based on the reading result of 
the bar code reader 151 in order to stop the 
container 21 at the feeding portion and the goods 1 
are feeding into the stopping container 21 (Steps 

52- 3. S2-4 and S2-5). 

20 ® Upon completion of the feeding of the 

goods 1, the conveyor control device 154 permits 
the container 21 to start traveling. The container 21 
passes the feeding portions of each picking ap- 
paratus 14 forming a total of first to fifth (i.e., five) 

25 units and receives all goods 1 to be fed therein. 

(3) Shifting Operation to Reserve Tank (Step S3) 

© When no goods 1 remain in the storage box 
30 73 of the reserve tank 16 as a result of the proce- 
dure of above (1) ® , the picking control device 
causes the shifting requirement indicator 70 and 
the shifting goods indicator 69 disposed in the 
reserve tank 16 and a storing space of the gravity 
35 flow rack 13 to blink in order to inform the worker 
of the instructions to shift goods 1 from the gravity 
flow rack 13 to the reserve tank 16 (Steps S3-1 and 

53- 2). 

As the reserve tanks 16 and the storing spaces 

40 of the gravity flow rack 13 are opposite to each 
other, the shifting requirement indicator 70 and the 
shifting goods indicator 69 are not necessarily re- 
quired to be on both of them. 

© In accordance with the blinking shifting 

45 goods indicator 69 and shifting requirement indica- 
tor 70. the worker takes out the case 20 from the 
storing space of the gravity flow rack 13 (a case 
take-out operating button 68 is depressed, then the 
case 20 is taken out onto the case receiving table 

so 62 and thereafter the goods 1 contained in the 
case 20 are taken out) and shifts the goods 1 to 
the storage box 73 of the corresponding reserve 
tank 16 (Steps S3-3 and S3-4). 

The unit for storing the goods 1 in one of the 

55 storage boxes 73 of the reserve tank 16 is a 
minimum picking unit (minimum transaction unit) 
and is set such that integral multiples of the stor- 
age box 73 to be used this time are equal to the 
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number of goods 1 contained in the case 20. 
Accordingly, the goods 1 are charged into each 
storage box 73 in equal number in units of a case 
20. If all goods 1 for one case have been stored in 
a part of storage boxes 73 in the reserve tank 16. 
the remaining storage boxes 73 in the reserve tank 
16 remain unused. Also, a seal, etc. with a printing 
of the number of goods to be charged into a single 
storage box 73 may be attached to the reserve 
tank 16. 

® When the goods 1 are to be shifted onto 
the inner side reserve tank 16, by pulling the knob 
138 of the reserve tank 16, the reserve tank 16 is 
pulled out so as to approached the gravity flow 
rack 13 side, so that the shifting operation from the 
gravity flow rack 13 can be carried out without 
difficulties. 

@ Upon completion of the shifting to the 
reserve tank 16, the worker depresses the shifting 
requirement indicator (illumination type push but- 
ton) 70 of the reserve tank 1 6 in order to inform of 
the completion of the shifting to the picking control 
device. The shirting goods indicator 69 and the 
shifting requirement indicator 70 are also extin- 
guished. 

The completion of the shifting to the inner side 
reserve tank 16 may be automatically detected by 
detecting the fact that the reserve tank 16 has been 
pushed back to the original position above the 
inner side drop-out device 17 using a detector or 
the like (Step S3-5). 

(4) Supplying Operation to Gravity Row Rack (Step 
S4) 

© The storage quantity of the case 20 per 
each storing space of the gravity flow rack 13 is 
known by the picking control device or a host 
control CPU (cenyral processing unit not shown) 
and the storage quantity of the case 20 is reduced 
every time the shifting of the goods 1 to the 
reserve tank 16 is completed. When the picking 
control device or the host control CPU confirms the 
generation of an empty space large enough to 
store, for example, one plane unit of cases 20 on 
the free conveyor 61, a supplying requirement of 
the cases 20 corresponding to the storing space of 
the gravity flow rack 13 is sent out to a case 
supplying control device (not shown) (Steps S4-1 
and S4-2). 

© In accordance with a supplying requirement 
to the gravity flow rack 13, the case supplying 
control device carries out a corresponding case 20 
from storage facilities such as an automatic ware- 
house where cases 20 are stored in a pallet unit, 
then depalletized by a depalletizer, etc. and feeds 
cases 20 of one plane unit to the case feed line 1 1 
(Step S4-3). 



® The case 20 fed to the case feed line 1 1 is 
fed to a corresponding storing space of the gravity 
flow rack 13 by the stacker crane 41 of the case 
supplying device 12 and stored (Steps S4-4, S4-5 

5 and S4-6). 

Next, the function of the picking system 10 will 
be described. 

© A plurality of goods 1 arranged at random 
or in predetermined rows in a case 20, such as a 

to corrugated fiberboard box and a plastic container, 
are stored in the reserve tank 16 having a plurality 
of storage boxes 73 arranged in two rows and n 
lines. After those goods 1 have been shifted to the 
drop-out device 17 having a plurality of storage 

75 boxes 74 arranged likewise in two rows and n lines 
so as to correspond to the storage boxes 73 of the 
reserve tank 16, the shutter 104 of each storage 
box 74 is opened and shut by the shutter device 
72 which is disposed along the side surface portion 

20 of the drop-out device 17, and the goods '1 which 
have already been shifted to the storage box 74 
are discharged in storage box 74 unit. 

Accordingly, by storing the plurality of goods 1, 
which were stored in the case 20. in respective 

25 storage boxes 73 and 74 of the reserve tank 16 
and the drop-out device 17, those goods 1 can be 
automatically picked out by a desired number sim- 
ply by storing the goods 1 in the storage boxes 73 
and 74 irrespective of the arrangement of the 

30 goods 1 in the case 20. 

More specifically, the goods 1 depicted in Figs. 
34 through 41 are difficult to be automatically taken 
out of the case 20 by a handling instrument, but 
they can be easily taken out of the case 20 by 

35 manpower. Therefore, if the goods 1 are mannually 
shifted to the reserve tank 16 by manpower, the 
goods 1 which are already shifted to the storage 
box 73 of the reserve tank 16 are automatically 
picked by a desired number per each kind of 

40 goods 1 by the drop-out device 17 and assorted 
and assembled on the container 21. That is, in the 
case of goods 1 having a cap attached with a 
sprayer as shown in Figs. 34(A) and 34(B), as the 
sprayer 1A is overlapped with the adjacent sprayer 

45 1A, it is difficult to automatically take out a desired 
number of goods 1 from the case 20. However, 
simply by manually shifting the goods 1 to the 
reserve tank 16 by manpower as shown in Figs. 
35(A) and 35(B), the goods 1 can be automatically 

50 picked out by a desired number each time. Fig. 35- 
(A) shows a state in which one piece of goods 1 is 
stored in each storage box 73, while Fig. 35(B) 
shows a state in which two are store in each 
storage box 73. In this way, it is preferable that 

55 goods 1 are divided and stored in a minimum 
quantity (minimum transaction unit) required for 
each picking. Fig. 35(C) is a front view correspond- 
ing to Figs. 35(A) and 35(B). respectively. In the 
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case of goods 1 having a premium merchandise 
attached thereto as shown in Figs. 36(A) and 36(B), 
the arrangement of goods 1,1, .... are easily dis- 
ordered in the case 20. If the arrangement of the 
goods 1 is disordered in the case 20, it is difficult 
to take them out automatically. In this case, simply 
by manually shifting with manpower as shown in 
Figs. 37(A) and 37(B), a desired number of goods 
1 can be automatically picked up. Similarly, also in 
case of goods 1 inserted in a tray 1C as shown in 
Figs. 38(A) and 38(B) or goods 1 stored in an inner 
box 1D as shown in Figs. 40(A) and 40(B), goods 1 
are difficult to be taken out automatically. However, 
simply by shifting them with manpower as shown 
in Rgs. 39(A) and 39(B) or Figs. 41(A) and 41(B). 
goods 1 can be automatically picked up by a 
desired number each time. It goes without saying 
that the goods which can be handled with a meth- 
od and an apparatus of the present invention are 
not limited to the above-mentioned goods which 
cannot be automatically taken out. 

Also, the actuator 105 constituting the shutter 
device 72 of the drop-out device 17 can be moun- 
ted compactly to both side walls in the storage box 
assembly 101 of the drop-out device 17 and the 
construction thereof can thus be simplified. Accord- 
ingly, a plurality of reserve tanks 16 and drop-out 
devices 17 can be arranged in rows in parallel 
relation in a narrow space and there can be 
achieved a saving of space for the picking appara- 
tus 14. The storage boxes 73 and 74 of the reserve 
tank 16 and the drop-out device 17 may be ar- 
ranged in one row and n lines. 

® By shifting the goods 1 stored in the gravity 
flow rack 13 to the reserve tank 16 which has been 
moved toward the gravity flow rack 13 side, the 
shifting work of goods 1 can be performed with 
ease. 

That is, (a) as the goods 1 are stored in a 
storing space of the gravity flow rack 13 opposite 
to the reserve tank 16, the worker does not have to 
look for a storing space from where the goods 1 as 
shifting objects are to be taken out, (b) by pulling 
out the inner side reserve tank 16 toward the 
gravity flow rack 13 side, the goods 1 can be 
shifted through a short moving distance, (c) as 
vertically two stage reserve tanks 16 are arranged 
in a step in such a manner as to be adjacent to the 
gravity flow rack 13, the shifting work of the goods 
1 can be performed from one side of the gravity 
flow rack 13 and therefore, the working range of 
the worker can be minimized, (d) the worker can 
perform the shifting work of the goods 1 in accor- 
dance with the instructions of the shifting goods 
indicator 69 and the shifting requirement indicator 
70, and no skill is required, and (e) as the reserve 
tanks 16 can be arranged in two stages in the 
forward and backward direction, installation space 



thereof can be saved. 

As the sizes of the storage boxes 73 and 74 
can be changed by properly selecting the slits 90C 
and 127 into which the partitions 90D and 128 are 

s to be inserted, the storage boxes 73 and 74 can be 
formed in accordance with the size and configura- 
tion of each goods, and many kinds of goods can 
be effectively stored and can be taken out reliably. 
® The goods 1 discharged from the drop-out 

w device 17 are received by the collecting conveyor 
18 in their scattered states and the goods 1 which 
have been discharged in such a manner as to be 
scattered on the connecting conveyor 18 can be 
initially assorted and assembled on the shoot con- 

15 veyor 19, and therefore the goods 1 can be effi- 
ciently assorted and assembled. 

Also, the goods 1 to be discharged from each 
of the plurality of drop-out devices 17 are fed to 
the collecting conveyor 18 in their scattered states, 

20 and the scattered goods 1 can be densely col- 
lected due to a difference between the carry-out 
transfer speed of the collecting conveyor 18 and 
the collecting transfer speed of the shoot conveyor 
19. Accordingly, the goods 1 scattered on the 

25 collecting conveyor 18 can be collected onto the 
shoot conveyor 19 with no damage. 

Figs. 28 through 30 show an embodiment relat- 
ing to a three stage type picking apparatus 160, in 
which each goods take-out position 160 forming 

30 three steps, i.e., this side (i.e. outer side) position, 
middle position and inner side position are pro- 
vided with the reserve tank 16 and drop-out device 
17 vertically stacked up in a layered structure. Free 
rollers 161 are provided to the intermediate reserve 

35 tank 16 and are movable forwardly and backwardly 
along guide rails 162 and 163 disposed on upper 
surfaces of both sides of the intermediate drop-out 
device 17 and the this side (i.e. outer side) reserve 
tank 16. Free rollers 164 are provided to the inner 

40 side reserve tank 16 and are movable forwardly 
and backwardly along a guide rail 165 disposed on 
upper surfaces of both sides of the inner drop-out 
device 17 and a slide type guide rail 166 built in 
the upper surface of the intermediate reserve tank 

45 16. 

The slide type guide rail 166, as shown in Figs. 
30(A) and 30(B), has a slider frame 167, a slide 
portion 168 of which is supported by a support 
roller 169 disposed at an upper end of a front inner 

50 surface of the reserve tank body 91 of the inter- 
mediate reserve tank 16 in a roll contact state, 
upper and lower free rollers 171 and 172 disposed 
at upper and lower places of a rear end portion of 
the slider frame 167 being supported by upper and 

55 lower guide rails 173 and 174 oriented in the for- 
ward and backward direction of an upper end por- 
tion of the reserve tank body 91 in a roll contact 
state. The front and rear free rollers 164 of the 
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inner side reserve tank 16 are capable of moving 
the guide rail 165 disposed at the inner side drop- 
out device 17 and a guide rail portion 175 disposed 
at an upper surface of the slide type guide rail 166. 
A front end portion of the front free roller 164 of the 
inner side reserve tank 16 and a front end portion 
of the slider frame 167 respectively are provided 
with a reserve tank 16 side stopper 176 and a 
slider frame 167 side stopper 177. When the inner 
side reserve tank 16, which has been pulled out 
from an upper position of the inner side drop-out 
device 17 toward the slide type guide rail 166 side, 
is further pulled out, the reserve tank 16 is brought 
to be integral with the slide type guide rail 166 in 
the pull-out direction owing to engagement be- 
tween the two stoppers 176 and 177, so that the 
slide type guide rail 166 can be pulled out along 
the upper and lower guide rail portions 173 and 
174 which are disposed at the reserve tank body 
91 of the intermediate reserve tank 16 (see Figs. 
29(A)). At that time, the slide type guide rail 166 is 
supported by the reserve, tank body 91 of the 
.intermediate reserve tank 16 in a cantilever fashion 
owing to engagement between the free rollers 171, 
172 and the guide rail portions 173, 174, and 
engagement between the slide portion 168 and the 
support roller 169. and pulled out together with the 
inner side reserve tank 16. 

A rear end portion of the siider frame 167 is 
provided with a slider frame 167 side stopper 178, 
while a front end portion of the upper guide rail 
portion 173 disposed at the reserve tank body 91 
of the intermediate reserve tank 16 is provided with 
a reserve tank 16 side stopper 179, so that when 
the slide type guide rail 166 is pulled out, the 
stopper 178 is brought into engagement with the 
stopper 179, thereby to restrict the pull-out limit 
position of the slide type guide rail 166. Also, a 
rear end portion of the upper guide rail portion 1 73 
disposed at the reserve tank body 91 of the inter- 
mediate reserve tank 16 is provided with a reserve 
tank 16 side stopper 180 hanging down therefrom, 
so that when the slide type guide rail 166 is push- 
ed back, the upper free roller 171 disposed at the 
slider frame 167 touches the stopper 180, thereby 
to restrict the push-back limit position of the slide 
type guide rail 166. 

Also, a lower guide rail portion 174 disposed at 
the reserve tank body 91 of the intermediate re- 
serve tank 16 is provided with an original position 
holding stopper 181 into which the lower roller 172 
disposed at a rear end portion of the slider frame 
167 drops. Also, the guide rail portion 175 dis- 
posed at the slide type guide rail 166 is provided 
with a pull-out position holding stopper 182 by 
which the front free roller 164 of the inner side 
reserve tank 16 is held at the pull-out position 
when it is moved thereover. 



In the above-mentioned three stage type pick- 
ing apparatus 160, if it is not possible for the 
worker to reach his hand to the knob 138 of the 
inner side reserve tank 16, the reserve tank 16 may 

5 be moved using a driving means (not shown) such 
as motor, cylinder, etc. At that time, to move the 
inner side reserve tank 16, the driving means may 
be designed such that the driving means is ac- 
tuated by depressing a tank pull-out button 183 

w disposed at the indicator mounting member 70A for 
the reserve tank 16 on this (i.e. outer) side and the 
shifting requirement indicator 70. That is, while the 
tank pull-out button 183 is being depressed, the 
reserve tank 16 travels to this (outer) side, and 

is when the pull-out button 183 is left untouched, the 
reserve tank 16 is stopped. When the shifting re- 
quirement indicator 70 is depressed after the 
goods 1 have been shifted from the gravity flow 
rack 13 to the reserve tank 16, the reserve tank 16 

20 is returned to its original position. 

Fig. 31 shows another embodiment in which 
the gravity flow rack 13 in the picking system 10 of 
Fig. 1 is replaced with a carouse! 190. In this 
embodiment, the picking apparatus 14 and the 

25 container carrying line 15 have the same construc- 
tion as in the above-mentioned picking system 10. 

In the carousel 190. the case 20 to be fed to a 
case feed line 191 is fed by a case supplying 
device 192. The case supplying device 192 in- 

30 eludes a case turner 193 for turning a case 20 
which has been fed to the case feed line 191, a 
lifting machine 194 for raising and lowering the 
case 20 which has been turned by the case turner 
193 so that the case 20 is brought to be coincident 

35 with a level of a supplementary storing space of 
the carousel 190 formed in a multistage manner in 
the vertical direction of the carousel 190, and a 
pusher 196 for pushing the case 20, which has 
been raised and lowered by the lifting machine 

40 194, into a tray 195 located in the supplementary 
storing space of the carousel 190. The carousel 
190 is equipped with two pushers 197 per each 
corresponding unit of the picking apparatus 14 
which are formed in five units in total as mentioned 

45 previously. Owing to the foregoing arrangement, 
the carousel 190 is capable of pushing out the 
case 20 containing shift required goods 1 to a case 
take-out port 198 corresponding to the shift re- 
quired picking apparatus 14 through activation of 

so each pusher 197. The worker shifts the goods 1 
contained in the case 20 which has been pushed 
out into the case take-out port 198 to the reserve 
tank 16 of the picking apparatus 14. The goods 1, 
which have been shifted from the carousel 190 to 

55 the reserve tank 16 of the picking apparatus 14. are 
picked up and fed to the container 21 on the 
container carrying line 21 as in the picking system 
10 of Fig. 1. 
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drop-out device, such shifted goods are dis- 
charged in said goods storage section unit. 

3. In a goods drop-out device including a plurality 
s of goods storage sections for containing goods 

therein and arranged in no more than two rows 
and having shuttes for opening and shutting 
said goods storage sections, 

a goods handling apparatus comprising : 
to a pivot shaft included in each of said shut- 

ters, said pivot shaft being disposed at a lower 
end portion of a side wall of said goods drop- 
out device ; and 

actuators coupled to said shutters for ac- 
75 tuating said shutters said actuators being dis- 

posed on a side wall portion of said goods 
drop-out device. 

4. In a goods handling method for moving goods 
20 stored in a storage apparatus to an upper 

location of a goods take-out position which is 
set in such a manner as to be opposite to said 
storage apparatus. 

said method comprising : 
25 moving a goods take-out device, which is 

empty, from said goods take-out position to- 
ward said storage apparatus side ; 

shifting goods to said goods take-out de- 
vice located on said storage apparatus side ; 
30 and 

then moving said goods take-out device, 
from which the goods have been shifted, to the 
upper location of said goods take-out position. 



The present invention is not limited to the 
above-mentioned embodiment. The goods 1 may 
be shifted to the reserve tank 16 in units of a 
plurality of cases 20, or the goods 1 may be 
shifted to the reserve tank 16 in units of less than 
20 cases each time. 

Also, the system may be designed such that 
the integral shutter device 71 of the reserve tank 
16 is changed to the shutter device 72 and the 
drop-out device 17 is omitted. 

Still further, the system may be designed such 
that the reserve tank 16 is omitted and the goods 1 
are directly shifted to the drop-out device 17. 

As described in the foregoing, according to the 
present invention, by shifting a plurality of goods 
contained in the container to a goods storage de- 
vice having a plurality of goods storage sections 
which are arranged in no more than two rows, there 
can be obtained a goods handling method and 
apparatus, in which goods can be taken out by a 
desired number each time, and also by providing 
the pivot shaft of the shutters in the vicinity of the 
lower end portion of a side surface of the goods 
drop-out device, the shutters for opening and shut- 
ting the goods storage sections and actuators for 
actuating the shutters can be simplified in con- 
struction, and as a result, a plurality of goods 
storage devices and goods drop-out devices can 
be arranged, side by side, in rows in a narrow 
space and the installation space can be saved. 

Similarly, according to other features of the 
invention, there can be obtained a goods handling 
method and apparatus, in which by shifting goods 
stored in the storage apparatus toward the goods 
take-out device which has been moved to the 35 
goods storage apparatus side, goods shifting work 
can be performed with ease. 

Likewise, according to another feature of the 
invention, by properly selecting the engaging posi- 
tion of the partition, the sizes of the goods storage «o 
sections can be changed. Accordingly, there can 
be formed the goods storage sections in accor- 
dance with the sizes, configurations, etc. of the 
goods, and many kinds of goods can be efficiently 
stored and reliably taken out. 45 

Claims 

1. A goods handling method comprising shifting 

goods arranged at random or in three rows or so 
more in a container to a goods storage device 
having a plurality of goods storage sections 
which are arranged in no more than two rows. 



2. A goods handling method as claimed in claim 
1, wherein after the goods, which have been 
shifted to said goods storage devices are shift- 
ed to said goods storage sections of a goods 



5. A goods handling method as claimed in claim 
4, further comprising : 

taking out goods which have been shifted 
to said goods take-out device ; 

shifting all goods, which have been taken 
out, to a goods drop-out device disposed at a 
lower location than said goods take-out posi- 
tion ; and 

then discharging a desired number of 
goods from said goods drop-out device. 

6. A goods handling apparatus characterized in 
that a goods take-out position for taking out 
goods, which are stored in a goods take-out 
device, is set in steps, at least one said goods 
take-out device being able to move in a hori- 
zontal direction including the upper location of 
said goods take-out position. 

7. A goods handling apparatus as claimed in 
55 claim 6, wherein said goods drop-out device is 

disposed at a lower location than said goods 
take-out position. 
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A goods handling apparatus, comprising : 

a casing having a plurality of goods stor- 
age sections formed by partitions ; 

shutters for releasing opening portions of 
said goods storage sections in order to take 5 
out goods stored therein ; 

said partitions being detachably engaged 
with said casing ; and 

a plurality of engaging portions adapted to 
engage with edges of said partitions being to 
provided to said casing ; 

the sizes of said goods storage sections 
being variable by inserting said partitions, 
thereby selecting said engaging portions. 

J5 
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